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5 (57) Abstract : A process for producing easily and at a low cost vinyl perfluoroalkanesulfonate derivatives of the general formula 
^ (TV) useful as intermediates in the synthesis of drugs, natural products, and so on, characterized by reacting a carbonyl compound of 
^ the general formula (I) with a perfluoro- alkanesulfonic anhydride of the general formula (II) in the presence of 0. 1 to 1 .0 equivalent 
S of a pyridine derivative of the general formula (III) based on the perfluoroalkanesulfonic anhydride. (A) (In the scheme, R\ R 2 , R 3 , 
R 4 , and R 5 are each independently hydrogen, optionally substituted lower alkyl, optionally substituted lower alkoxy, or the like; R 17 
^ is trifluoromethyl or the like; and R ls , R 19 , R 20 , R 21 , and R 22 are each independently hydrogen, optionally substituted lower alkyl, or 
O the like.) 
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l, ^on^yfy, i^^na^v^^ N-^f;nf^ 

n^v-gi^ ]>/i^i/ N h !) 7/^a f/uxyf ^J; D^f UV\ 

^^0 o C^bffiV>§^oS^P^^?a^T% <fc b< f*15 o C^k50 o C 

<Dm<DM.&Xft*>th, Ji^2~72B#P^-e^T-f-a„ 

z^t bv^^ N ii^<D^^t?njg-r 5 r t -b»smxibz 0 

*.HSKI5*flS«ia514 (fil^l5©Miffl) > 751H (1977¥) . 

fsmmmt^mm mm&f$m) , 21^. 149M U99i¥) . *lsjf. 

a ^ (Organic Fvinctional Group Preparations Second Edition) N -f-^ 
(S.R.Sandler) , (W. Karo) 1,7*7*5?'^ - ^ (Academic Press) 
(1989¥) > U — • • ' (Survey of Organic 

Synthesis) s 2t, ^!>7- (C. A. Buehler) % a?— (D.E.Pearson) m, 

v ^ y, — y-s(^^7s -s*zfV -Szi V- v>3 ^« 17^f JJ — ■ 7VK • 

i^^X (Wiley-Interscience Publication John Wiely & Sons) (1992^) ^] 
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^ • • S/'l'-feV^IBSJiR (Protective Groups in Organic Synthesis, 

third edition) , 73 — V (T. W. Greene) ^ v>3 X • 17^ JJ — • T ^ K • * 
• 1/ = — tK W 7" 5/ K (John Wiley & Sons Inc.) (1999^) ] ^<O^Wt 

*sv^ a) (omm^frmwk&m en) £#*.e>*t«ai 

±l5#^itm-e#btt§^^ (iv) *3±twk:^ (V) M^te^-e 

fir^^tts^nifflfSi&s wtt£. sfc*fN **s* sHi&n its 

tt)*?»ts m^mam-^M^m (n) > (m) ^j^pj^-rste^ 

-7- r v !7 atk^^^^s. 'm. a^^os^-c^i-* - k « t> wsk<nm 
\\&m a) *5<tt^ (iv) wfi-tt. teeiitt^ mm&fc-£tMyt^&. 

it&m (iv) om^m#bfcv^-a-^«. \\&m av) ©s^btis^ft 

^:©**J»«mrf J:<^ (IV) asiSa!t©3#T#bttSi:#r±^«i 

(IV) *aa*«^l-***fc«*»U m*fc(mS^Px.T^^^^-frtt 
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WJtioTtbtiS^tt (IV) ©A^MSrBl^^i-o 



ffnit 







i 


O 

CH 3 CH 2 0 2 C-/~~)>-0-S-CF3 

O 


2 


<S-0-S-CF 3 


3 




4 


/ — \ ° 
(CH 3 ) 3 C-(^-0-g-CF3 


5 


CH 3 9 

_ri5 orF3 

CH 3 C0 2 ^^^ 



rt-«*fflft ( PlWfr"C*>9^ Mx-&$vfc-'gM&fc^ ^n^^y^jy^ ^ 

C03*AR&> BF«r-»0JSlS^ [Will i^-feV* 
(Synthesis) N 735H (1993¥) . x b 7^ Ko> l^^ —X (Tetrahedron Lett.) % 
23m. H7M (1982#0 . H324^\ 979K (1983#0 > i?*—' ^ • ' 

-Sr^^hV— (J.Org.Chm.) . 56# s 3486H (1991^) ^ l^57#. 
976K (1992^) „ IU63#, 4135K (1998¥) s ^f-fj'^ • 
— >> 3 ^X (Synthetic Communications) % 29^, 409M (1999¥) *&] ^ 



-20- 



MMM 1 : t^/^ f y ^J^/Hfc ^/H^ftc ({b^Hfe (IV) ) 

IfiJ^y (142 mg, 1.80 mmol) Sr hs^f&fefe&iktf-l'^ (5.0 mL) 
KW-M U 25'CT? h V ^ V^/V^^^tR^ (550 mg^ 1.95 mmol) 

ztoZ-xsoftmrnn ut. ^ r. s */M?^wb-fr* a) ) (1.50 

mmol) SrAnx.T2^~27B#rM« i bfc 0 EJ(&«K:T-fc h ~ h y /U&jR*., tf- 
b^77^ (HPLC) ^tffSfcfitf***^ h^77-f- (GLC) ##rfc«fct> 

HPLC^# Qbj^ 2 , 3 35 £ 5 QSll^^ffi) 

# 7 A : Cadenza CD-C- 18, 75mm X 4.6mm (>f h^^^&SSJ) 
^Sbffi : CH 3 OH/'0.01mol/LKH2PO47KS^ = 2/1 
35°C 

0.8mL/# 
UV (215nm) 

^7^ :TC-5, 30mX0.25mm,I.D.0.25Mm (GLIM ^>>*#M) 
=3r-T y TJf* : He 

MS : -f ^ v- a ^ 250*0, 7* J 1 ?? is Bis 2Q0°C, 

ftlMMM 100<C (5 #) , 

5°C/# (5 #~) , 
ftJ^ta^ 25CC 

(split method) 



mm 

mm 
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mm 


JSJfcS^ (°c) 


±tftm (%> 


i 




40 


90 




40 


91 


2 


J&<b*^u> 


25 


91 




25 


88 


3 


i£4b*^U> 


25 


80 


4 


*&lb*^U> 


25 


60 


5 




25 


91 




25 


97 



(154 mg, 1.95 mmol) £ b/^^fctei^b^^:/ (5.0 mL) 
25^^ h P VA^^rn * $ ^^)V-fc^W.W$Mft (550 mg N 1.95 mmol) 
^P^-C30^it#bfc o r;(Ct«-ff7n^ (219 mg, 1.50 mmol) % 
3mz.m®<DmMW (0.15 mmol) ^n^T25 o C-ei~30NF^#Ufc: o 









£M (%) 






l£<b*^u> 


87 






Jfrfb^uv 


91 






*&<b*^u> 


90 


2 




h;ux> 


89 






*&lb*^u> 


84 






J£-fb*^u> 


86 






h;ux> 


77 



(10.19 g) (350mL) fc:$8$¥U lStTC MJ ^A^n* 
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fiisx**i^mm*to (36.68 g) *toz-x3o$rmmw^fro rr^4-^b=¥ 

>/*;^;^D^t;y (20.00 g) SriPx.. 40<C-Cif # L7t 0 10B#P^ 
*5 i t>* 12 ^fPb^ ^ ^ fi^ti h y 9 isxAsft^WMfrto (0.17 g) &2JP 

#e>tbfc^Ji^^y^^ (60 g) srjp^T^a-eao^isaH^Lfe. vy#y 

;Hr«*Lfc^ »at«r«*UT^^Ifcl (31.6 g, «W89%) U 
T#fc„ 

(GLCaiJ^#f«»!l 1 fclB«W>*#* PI » J:tPH-NMR«3fe^ J: 

9 N try v^s^LTWjiV^ iiSlWBSHfe. 

iH-NMR(CDCl3, 5 , ppm) 1.27 (t, J=7.1 Hz, 3H), 1.86-1.99 (m, 1H), 2.09-2.18 
(m, 1H), 2.38-2.48 (m, 4H), 2.53-2.64 (m, 1H), 4.16 (q, J=7.1 Hz, 2H), 
5.77-5.79 (m, 1H). 
MASS ESK+) (m/z) 303(M+H). 

H1^4 : 1, 2-^tKDt7^vy-4 — f/VhP7A'to^^^ 
fc° y (3.56 g) & hJ^> (100 mL) U h V y/U^rn * ? l/*.;v 

&>Mm&m (13.75 g ) srjn*., 25°cxmmmt b/t. ^^i^-r h^p^ 

(5.48 g) £r2JR*U 25°C-C2O0^it#U7c o ]*JS?fcl2:2%&Bfezk*-*- b y #J**ig 

m*M%-xftWL^ ^mmzimoVL mm. 5%-^m^xm^^^t^ 
(0.50 g ) &Mz.xm.m.-vitifmmft^fr 0 ««^s*feLfc«. »f*tt 

ft&&2 (10.08 g, 97%) *SlS«fe»t#i: U"C#fc 0 

iH-NMR(CDCl3, 5 , ppm) 2.46-2.53 (m, 2H), 2.86 (t, J=8.2 Hz, 2H), 6.00 (t, 
J=4.8 Hz, 1H), 6.88-7.19 <m, 1H), 7.21-7.29 (m, 2H), 7.32-7.37 (m, 1H). 
MASS ESK+) (m/z) 279(M+H). 

»j5:3-7tf^-l, 3, 5 (10), 16-^h7ff7^- 

17-^y-l, 3, 5 (10) -x^h7bP^"3 — f/KTir^— f 
(5.90 g) fchA^^ (59 mL) fc«$S?U t°y^^ (1.80 g) iM)7/^a 
^^/I^V^MtM^ (6.94g) &*P;L. 25 < C-C?26B#^jf#Ufc 0 BOS^T* 

sr.. 5%±m&x»m\z.m&^tc&, mmm (0.59 g) s:jn^Tsm*c3o^ra«# 

bfc„ SmiSSrifcfcbfcgU bTfc^fc 5 (8.12 g, 97%) £r 

#fc„ (30 mL) itlSHIl/T^ ^4*5 (6.70 g, 
80%) &m&MM*k Itifc, 
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m& 68°C (#fl?) 

iH-NMR(CDCl3, 8 , ppm) 1.00 (s, 3H), 1.38-1.67 (m, 4H), 1.79 (dt, J=6.2 Hz, 
11.0 Hz, 1H), 1.88-1.96 Cm, 2H), 2.10 (ddd, J=1.6 Hz, 11.0 Hz, 14.9 Hz, 1H), 
2.28 (s, 3H), 2.28^2.50 (m, 3H), 2.88-2.92 (m, 2H), 5.62 (dd, J=1.6 Hz, 3.3 Hz, 
1H), 6.81 (d, J=2.6 Hz, 1H), 6.85 (dd, J=2.6 Hz, 8.4 Hz, 1H), 7.25 (d, J=8.4Hz, 
1H). 

MASS ESK+) (m/z) 445CM+H). 

UMMl : 2, 6-v 5 -tert-^7^-4-^^Vt: o y ^^1^4-^ b=¥ 
v-^/^^/V-i/^ n^^iri/- i — i)V h V 7;^n 7< ^ ^^jvi^^— V (\Y& 
mi) (O&fo 

4 - jc h ^;^=;v^^ t3^^f-y (1.00 g) ^M-itt^^^ (20 mL) 
»z:t$#f U 2 , 6 - ^-tert-^/l"- 4-7? ^A-t° !J (1.81 g^ 8.81 mmol) 

bfc 0 ~<Dmmzi5°cx b y 7^tn^ $ ^a-^^^tM^ (2.15 g N 

7.63 mmol) *M^xmWTXmT$mW bfc 0 R^UTt (£j&^82.7%) > S 
J»&7k^ U tlf l±J Lfc^aMfc ( 2 , 6 - v'-tert-^^V- 4 - * V i? 

^^h^mlt^ mm&*. mm^m-r^y vj»7km&xm&^tz. (mm 

V \Y&m 1 (1.16 g, ijK^65.3%) -*:m&MW t LT#;fc 0 t£%>mm 1*3^2^ 

V^5~ £;»f&£;ftfc 0 ^fc, ^b^fc-fb-a-fel^fe^^^^ iH-NMRSiJ 
X V > $C*&tfS h 2 , 6 - v^-tert-^A'- 4 - ]) i^tfS^ b 

(lOOmg) ^rl^k^^-l/^ (2 mL) 
},Z.mM^, (69.7 mg N 0.88 mmol) 3r»b7c 0 ^(DWM^IBX^X h 

V -7)^Hrxi * $ ^^/l^vMtTk^l (199 mg> 0.70 mmol) ^MtlXMW^X^ 

— =3rfV ^(D$LJ$.m%GLCmfefc£.V)%.m^tz. (£j&^0.1%) 0 ft*3. GLCSU 

K°))z?l/ (154 mg N 1.95 mmol) & b/i^^ (5.0 mL) i£*g$?L N 25°C-? h 
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V7'i'*'***Z'X>fl'ti^'&M7kVa (550 mg, 1.95 mmol) %lNx.X30ftmWtW 
b7c 0 :riU-ff7ny (219 mg N 1.50 mmol) ^P^"C25 o C-e30B^r^ 
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(I) 

ii#B&0>4£ift7' Bit b < W:*Bife©<SiRT^ S 4 /K 
fi&fc b< \^W%(0&rr j ^ jvir^-y^ Bi&fc b< li^flofiliT^ 

n T/i^-^K tf&t b < W^B*©^. a T/l^~/K filfefc b < tt^ft© 
V^p7;^^K gmt> b< tt*ift©79^^ B&fc b< te^BI 
©77;^/^^^, Blfet b< li^Ifeor^^^/i't^v'*^^^, B& 

% b < Atior p — /k Bi&t b < ii#tt^7 v -^^^s Bt&t b < 

^bczy, AB^y, #/Wi?^v\ -S(0) n R 6 (jS^ nfiOScfctel&ScU R 6 

r±B*t> b< tmm&<o&wcTj\'*^ t^u< f*^gmoT7^^*^« 

tk<D7 9 — /K filfefc b < {*#«m^«T^a ^^;^=;K B&fc b < 
*fi»©4£»77i';& / 4 /K Bit b < f±#S&©{6»7^;*; / -f /^^^ - 
CONR 6c R 6d (5£*> R 6c *5J:tm6d«l^— ^fc^m^oT. -?:tt^Bul2R 6 1 PIH 

^fc«-S02R 6e R6««BUIBR 6 i:lliaT^^) Sr*i~] ^"T^ 

Rii:R2^p^i-s^^i:-^^oTR 9 (5£«*> N R 9 fi, f^t<f«i 
©5/^b7M^ lit t< (t^It©^^ o7;^^;K fltK^t 
^©^^07;^-^ Blfet b< li^Ifto^^ nTA'^^^A'tfcttfflft 

R4 £ RStf* pgs-f 5 ^JgT- £ — *t ft o -CRi° (5fc*K Rioft tulBR 9 1 fflmx*h 6 ) 
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-Mk&m*. (n) 

O O 

17 11 11 17 

R — S— O— S— R 
n n 

o o 

(») 

LT0.1~1.0Sf(O-^ (in) 




(III) 

(=j£4, s R18 n R19 s R20 n R21j 3 j ; t>Tl 22 {i|^ — ^fc(i^^O-C. 7K^M^-> 

^v'&^H-tf^ fcf£URi 8 *3J;mi 22 ^tert-^^T^5i:#> R 19 & .fctm 2 ^ 
#<D#£ETs ZiJ&iSliZZ k*W®.h-tZ>— ffi& (IV) 
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R 4 



R R 3 R 5 
(IV) 

ri n r2 n rs n r4 n rb^5 j; tXR^fi^e^-^tbttriB tmrnx-foz) x*mzn 
2. -m&. a) 



r 2 ^u j£r< 



R° R 
(I) 

R i n r^ rs > R^it^RBfi^^griB^i^^fes) x»misn%*> 
jv7$~Mk-€tm*. —hb&. (n) 

o o 

47 II II 17 

R — S— O— S— R 
ii ii 

o o 

(II) 

(in) 
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# 




R 



20 



R 



R 



19 



18 




N 



R 



R 



21 



22 



("I) 



R i8 N R1 9 N R2o N R2ij 3 j ; tj?R 22 fi j ett j ettmriB^i^a"e*>s) -e*$n« 
— (m) -e^atstr y s^fiig&as— uus; (id ^/^p 

&7M&£^LTS&£**-fc-&#»£i~5— *^ (IV) 



3. (I) 



(5£4u Rk R\ R 3 s R^itm^i^tt^ttBuiati^'a-efe^) x^^tbs^ 
j\s7$~Mk&Vo&. (V) 




17 



(IV) 



o 




(I) 
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o 



R 18a^ N ' ~ ~ 

0=^=0 ° 

R 17 (V) 

^^^SfclftiSiS^^SiitSr^mti-*— (IV) 



^ +JJ - 22a O-S-R 17 



R 3 R 5 
(IV) 

(5£4\ Ri s R2, R3 N R4 V R5*5«ttJ«Rl7^^ttf&|B^|^a-efcS) "CSt^tb ■ 

4. — tfNt (n) 

O O 

17 " " 17 

R — S— O-S— R 
ii ii 

o o 

(II) 

it— (Hla) 
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(Ilia) 

^>n°v^mmm^h-^ cv) 



•20 




21 



o 

- II 



>17 



_22a O - S — R 
R II 



(V) 



17 



Ri»s R 19 > R 20 > R2i*5itm22a(i^^^LftflBi:l^aTfe^) 



R 
R 



(5£<k ri. R 2 . r 3 . wte£Tm*&^ft : etim : mtmmx~foz>) x*misfcz># 
/UTF^Mt&yot ~ t *mmt -rz—m^ av) 
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# 





(IV) 



o&'K r\ r\ rk rk R^xxfR^i-i^n^fim&tmm-^h^) x~m$fr 

5. Ri 8 *3j:tm 22 ^III— ^fz-n^oX^mW^, J*^/K ^5vK n-^n 
7. Ri9^itm 2 i:aS7K^^T'fc5lt^^ffll~6©V^nd^3:|Bm<^^3t 



8. Rzo&fcmm^fcn* ^vxtb^>m^(owmiwM.(Dm^o 

9. Ris. R 20 N R 2 ijoJ;tJ«R 22 ^7K^T-efc6it^COf&ffll*fcfi2|B« 



10. R i8a , r i9 > r 20 . Rn&&Tm^&7kmm*x&zffii&(Dmm3&frfe4 

11. — ttsfc CO) 



Hl~lO©v^Tft:WcfB«<E>8B&8so 




o o 

II II 

s-o-s 

II II 



17 
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i^f*f«r^t§K ^fcteR 1 . R2. R 3 > R^J;t)«R 5 ^^n-etL^^i- 

mourns l< {i^am^&^ism^Tt^fim^ u< n&m&<Dim 

16. Ri. R2, R 3 > R^J;tm5^^^tt^p^-t-52o^ J ^^^joJ:t>*^: 

17. R!> R2, R 3 N R4^iTJ ? R 5 ^^:tt^^g|^-t-S2oO^^Jg^*3j:^ 
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